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Letter to the Editor

Comparing COVID-19 disease severity in patients with ) Helsinki. Additional study details are in the Supplemental Methods
rheumatic and inflammatory diseases between the first %= (Doc S1).
and the subsequent waves We evaluated COVID-19 severity in 1973 patients with con-

firmed COVID-19. Clinical characteristics are in Tables S1-S3, and
were similar between pandemic waves. Associations between

ARTICLE INFO clinical characteristics, demographics, and rheumatic disease treat-
ments with COVID-19 disease severity were not different according
Keywords: to COVID-19 waves (Tables S4 and S5, interaction P-values >0.05).

COVID-19 update
Rheumatic disorders
Connective tissue diseases

As previously [4], age and being female were identified as
drivers of disease severity (Table S6). Age- and sex-adjusted

Vasculitis analyses identified iRMD patients with traditional cardiovascu-
Systemic auto-inflammatory diseases lar disease (CVD) comorbidities and auto-inflammatory diseases
Rituximab (aOR=3.09, 95% CI: 0.97-8.48) as more likely to develop severe

disease than those with chronic inflammatory arthritis disease.
) ) Inflammatory disease activity was not associated with frequency
Eight waves of the COVID-19 pandemic have occurred from  of cOVID-19 severity. Use of corticosteroids (aOR=3.00, 95% CI:
spring 2020 to early 2023 [1]. It remains controversial whether 5 50_4 09) and rituximab (aOR = 3.45, 95% CI: 2.14-5.55) was asso-
patients with iRMD are at increased risk of SARS-CoV-2 infection ciated with severe disease, while use of the biologic TNFa blocker
and mortality [23]. This study is an update to our observa-  (30R=0.29,95%CI: 0.17-0.48) was predictive of less severe disease
tional, multicenter, French national cohort study in patients with (Table S7).
confirmed iRMD [4]. The objective is to determine whether Death was more frequent in older patients (aOR [> 75]=59.88,
COVID-19 disease severity and associated predictors differed from 95% CI: 25.65-139.76), patients with CVD comorbidities (P<0.05
March 2020 to July 06, 2020 (first wave of COVID-19) with for all), and cancer (aOR=2.21, 95% CI: [1.09-4.47] Table S8).
iRMD patients enrolled between July 06, 2020 and September  Eyajyation of iRMD treatments and survival yielded results com-
2021 (second, thlrd,'and fourth waves of COVID-19). All eligible parable to our first report (Table S9) [4]. Use of mycophenolate
patients/representatives were informed, and the study was con- mofetil (aOR=10.17, 95% CI: 3.37-30.66) was strongly associated
ducted in accordance with the principles of the Declaration of with death, and TNFa blocker use (aOR=0.28, 95% CI: 0.12-0.66)

Table 1
Multivariable analyses for disease severity.
Variable Imputed analysis?® (n=1973) Available case analysis (n=1771)
n/N OR [95%Cl] n/N OR [95%ClI]
Age (years) 222/1973 1.05 (1.03 to 1.07)* 199/1771 1.05 (1.03 to 1.06)*
Female gender 124/1316 0.49 (0.35 to 0.69)" 112/1176 0.50(0.35 to 0.70)"
Interstitial lung disease 32/94 3.15(1.87 to 5.30)" 32/89 3.41 (2.01 to 5.80)"
Diabetes 59/196 1.89 (1.26 to 2.84)** 53/179 1.87 (1.22 to 2.87)**
Obesity™*
<30 149/1475 1.00 (ref.) 135/1335 1.00 (ref.)
30-39.9 60/430 1.51 (1.01 to 2.27)"** 53/387 1.47 (0.99 to 2.20)
>40 13/68 3.05 (1.32 to 7.06)"* 11/49 3.40 (1.52 to 7.61)"™*
Hypertension 117/476 1.82(1.29 to 2.59)* 106/435 1.87 (1.29 to 2.70)**
Corticosteroids 133/564 2.61(1.87 to 3.63)* 122/518 2.69 (1.90 to 3.82)
TNF blocker 17/563 0.46 (0.27 to 0.80)** 13/503 0.39 (0.21 to 0.73)**
Rituximab 32/111 2.76 (1.66 to 4.58)" 31/108 2.82(1.68 to 4.72)"

CI: confidence interval; OR: odds ratio; TNF: tumor necrosis factor. Odds ratio was calculated using multivariable logistic regression models, using a backward stepwise
selection method, with patients with mild or moderate infection as reference. Only variables selected by the model are presented. Full model included age, sex, interstitial
lung disease, coronary heart diseases, diabetes, BMI, hypertension, chronic renal failure, disease history, corticosteroids, methotrexate, mycophenolate mofetil/mycophenolic
acid, TNF blocker and rituximab. n/N indicated the number of events/number of cases.

3 0dds ratio and P-value were calculated after multiple imputations (m=10) to handle missing data.

" P<0.001.

“ P<0.01.
“* P<0.05.
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Table 2

Multivariable analyses for hospitalization status.
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Variable Imputed analysis® (n=1973) Available case analysis (n=1771)
n/N OR [95%CI] n/N OR [95%CI]

Age 644/1973 1.05 (1.04 to 1.06)* 575/1771 1.05 (1.04 to 1.06)*
Female gender 400/1316 0.66 (0.52 to 0.85)" 358/1176 0.66 (0.51 to 0.86)""
Interstitial lung disease 62/94 2.93(1.76 t0 4.87)" 60/89 3.17 (1.87 to 5.38)"
Coronary heart diseases 123/183 1.50(1.01 to 2.23) 112/167 1.54(1.02 to 2.33)"**
Stroke 37/56 217 (1.14to 4.13)"** 32/50 2.12(1.09 to 4.15)"**
Diabetes 123/196 1.95 (1.34 to 2.83)* 111/179 1.85(1.26 to 2.74)**
Obesity™**

<30 456/1475 1.00 (ref.) 407/1335 1.00 (ref.)

30-39.9 158/430 1.28 (0.97 to 1.68) 143/387 1.30(0.97 to 1.73)

>40 30/68 2.18(1.10 to 4.33)"** 25/49 2.44 (1.26 to 4.74)""
Hypertension 264/475 1.49 (1.13 to 1.97)*" 243/435 1.60 (1.20 to 2.14)**
Chronic renal failure 69/93 2.12(1.20to 3.75)"** 62/85 1.95(1.08 to 3.52)"**
Corticosteroids 311/564 2.39(1.87 to 3.06)" 280/518 2.29(1.77 t0 2.97)"
Hydroxychloroquine 61/181 1.57 (1.05 to 2.34)"** 57/167 1.69(1.11 to 2.57)"**
TNFa blocker 86/563 0.56 (0.42 to 0.76)" 78/503 0.60 (0.44 to 0.82)""
Anti-IL6 12/75 0.22 (0.11 to 0.45)" 11/67 0.26 (0.12 to 0.54)"
Rituximab 70/111 2.89(1.81t0 4.62)" 68/108 3.14(1.95 to 5.06)
Anti-IL1 9/15 4.89(1.40to 17.13)"** 8/13 5.44 (1.40 to 21.22)***

BMI: body mass index; CI: confidence interval; OR: odds ratio; TNF: tumor necrosis factor. Odds ratio was calculated using multivariable logistic regression models, using a
backward stepwise selection method, with outpatients as reference. Only variables selected by the model are presented. Full model included age, sex, interstitial lung disease,
coronary heart diseases, stroke, diabetes, obesity, hypertension, cancer, chronic renal failure, disease history, corticosteroids, NSAIDs, hydroxychloroquine, leflunomide,
mycophenolate mofetil/mycophenolic acid, azathioprine, anti-TNF, anti-IL6, rituximab and anti-IL1. n/N indicated the number of events/number of cases.

3 0dds ratio and P-value were calculated after multiple imputations (m=10) to handle missing data.

" P<0.001.
" P<0.01.
" P<0.05.

was associated with survival. Risks of hospitalization were similar
(Tables S10 and S11).

Multivariable analyses for disease severity (Table 1) and hos-
pitalization status (Table 2) identified age, frequency of interstitial
lung disease, hypertension, BMI, use of corticosteroids or rituximab
were associated with COVID-19 severity and increased risk of hos-
pitalization. Being female and TNFa blocker use was protective of
severe disease and lower risk of hospitalization (P<0.01 for all),
confirming initial results.

In our expanded cohort, we reaffirmed that age and comor-
bidities in patients with iRMD predicted COVID-19 severity and
mortality throughout the waves of the COVID-19 pandemic in
France. The profile of patients developing severe disease was
unchanged after the first wave. Collectively, these data will aid
physicians to make informed management decisions of COVID-19
risk in iRMD patients and reduce the frequency of COVID-19 dis-
ease severity. As such, these at-risk patients should still be eligible
for booster vaccination, potential preventive treatments, and early
antiviral treatment.
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Pierre, Paris; Froissart Antoine, Créteil; Fulpin Jean,
Toulon; Fuzibet Piera, Orléans; Gaches Francis,
Toulouse; Gagneux-Lemoussu Laurence, Reims;
Gahier Penhoat Mélanie, Saint-Nazaire; Galland
Joris, Paris; Gandjbakhch Frédérique, Paris;
Gardette Anais, Vichy; Garnier Nicole,
Plaisance-du-Touch; Garraud Thomas, Nantes;
Garrot Jean-Frangois, Semur-en-Auxois; Gastaldi
Romain, Grenoble; Gaudin Philippe, Grenoble;
Gaud-Listrat Véronique, Saint-Michel-sur-Orge;
Gauthier-Prieur Maud, Louviers; Gauzere Loraine,
Saint-Denis; Geoffroy Marion, Reims; Georgescu
Dana, Vienne; Georgin-Lavialle Sophie, Paris;
Gerard Nathalie, Dijon; Gerber Anne, Saint-Denis;
Gervais Elisabeth, Poitiers; Gibert Christelle,
Valence; Gibert Eric, Paris; Gill Ghislaine, Paris;
Gillard Jérome, Lons-le-Saunier; Gilson Mélanie,
Grenoble; Gimonnet Pauline, Epernay; Giraudet-Le
Quintrec Jeanine-Sophie, Paris; Giraud-Morelet
Aude, Ecully; Glace Baptiste, Vichy; Glanowski
Camille, Saint-Mandé; Godeau Bertrand, Créteil;
Gombert Bruno, La Rochelle; Gonnet-Gracia
Camille, La Rochelle; Goulenok Tiphaine, Paris;
Goupille Philippe, Tours; Gourmelen Olivier,
Aix-les-Bains; Govindaraju-Audouard Sophie,
Vesoul; Grados Franck, Amiens; Grall-Lerosey
Martine, Rouen; Grardel Bruno, Arras; Grasland
Anne, Colombes; Grateau Gilles, Paris; Groza
Monica, Colmar; Guggenbuhl Pascal, Rennes;
Guichard Isabelle, Saint-Priest-en-Jarez; Guillaud
Constance, Créteil; Guillaume-Czitrom Sévenrine,
Kremlin-Bicétre; Guillibert Caroline, Marseille;
Guillot Xavier, Saint-Denis; Guilpain Philippe,
Montpellier; Gury Aline, Angers; Guyader Pauline,
Ploemeur; Guyot Marie-Héléne, Roubaix; Hachulla
Eric, Lille; Hacquard-Bouder Cécile, Yvetot; Havard
Marie-Noelle, Argenteuil; Hellier Jean-Pierre,
Arles; Hennequin Pascal, Epinal; Henry Julien,
Kremlin-Bicétre; Hentgen Véronique, Le Chesnay;
Hermet Marion, Vichy; Hernandez Julie,
Montauban; Hie Miguel, Paris; Hilliquin Pascal,
Corbeil-Essonnes; Hinschberger Olivier, Mulhouse;
Hittinger-Roux Ambre, Reims; Holubar Jan,
Montpellier; How Shing Koy Elsa,
Saint-Priest-en-Jarez; Hua Charlotte, Nimes; Hudry
Christophe, Paris; Huguenel Serge, Sarrebourg;
Jaccard Clara, Clermont-Ferrand; Jacquemier
Jean-Michel, Cornebarrieu; Jamard Bénédicte,
Toulouse; Jan Catherine, Bar-le-Duc; Jean Sylvie,
Rennes; Joffres Laurie, Saint-Benoit; Jousse-Joulin
Sandrine, Brest; Jouvray Mathieu, Arras; Juge
Pierre-Antoine, Paris; Juillard Laurent, Lyon; Jullien
Denis, Lyon; Kabchou Abdelkrim, Vichy; Karkowski
Ludovic, Lyon; Karman Frangoise,
Pontault-Combault; Kemiche Farid, Pontoise;
Keraen Jérémy, Quimper; Kieffer Pierre, Mulhouse;
Kone-Paut Isabelle, Kremlin-Bicétre; Koreichi
Abdeldajallil, Lorient; Kostine Marie, Bordeaux;
Krebs Stéphanie, Ploemeur; La Batide Alanore
Sylvain, Paris; Lacombe Valentin, Angers; Lafforgue
Pierre, Marseille; Lahalle Sophie, Paris; Lambert
Marg, Lille; Lambrecht Isabelle, Reims; Lamer
Francois, Rennes; Langlois Vincent, Le Havre; Lanot
Sylvain, Alencon; Lanteri Aurélia, Antibes; Larbre
Jean-Paul, Pierre-Bénite; Latourte Augustin, Paris;
Lavigne Christian, Angers; Le Gouellec Noémie,
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Valenciennes; Le Guen Guegan Sophie,
Contamine-sur-Arve; Le Guenno Guillaume,
Clermont-Ferrand; Lebrun Agnés, Paris; Ledoult
Emmanuel, Tourcoing; Legoupil Nathalie, Paris;
Legrand Erick, Angers; Leguy Diane, Roubaix;
Leguy-Seguin Vanessa, Dijon; Leloire Olivier,
Ronchin; Leroux Christophe, Dreux; Leroy Rémi,
Dunkerque; Leroy-Gouix Marie, Vannes; Leske
Charles, Cholet; Leturcq Tifenn, Paris; Leurs
Amélie, Dunkerque; Leveque-Michaud Céline,
Valence; Limbach Francois-Xavier, Saverne; Liote
Frédéric, Paris; Lohse Anne, Trevenans; Lozac’h
Pierre, Le Mans; Lucas Charlotte, Rennes; Mabrut
Etienne, Pierre-Bénite; Madelon Aurélie, Grenoble;
Magnol Marion, Toulouse; Magy-Bertrand Nadine,
Besanc¢on; Mahevas Matthieu, Créteil; Maillard
Héléne, Lille; Maillet Thibault, Macon; Maillot
Francois, Tours; Malochet-Guinamand Sandrine,
Clermont-Ferrand; Mangon Quentin, Aurillac;
Mankikian Julie, Tours; Marchou-Lopez Sylvie,
Crolles; Margarit Nathalie, Portet-sur-Garonne;
Marhadour Thierry, Brest; Maria Alexandre,
Montpellier; Mariette Xavier, Kremlin-Bicétre;
Marotte Hubert, Saint-Priest-en-Jarez; Martin
Claire, La Rochelle; Martin Thierry, Strasbourg;
Mathian Alexis, Paris; Mathieu Sylvain,
Clermont-Ferrand; Maurier Francois, Metz; Maury
Frédéric, Beuvry; Mazet-Guillaume Betty, Angers;
Mazouyez Arnaud, Contamine-sur-Arve; Mazyad
Hassan, Poissy; Mehsen-Cetre Nadia, Bordeaux;
Mekinian Arséne, Paris; Melki Isabelle, Paris; Meric
Jean-Camiille, Ales; Messer Laurent, Colmar;
Michaud Martin, Toulouse; Michel Catherine,
Mulhouse; Michel Matthias, Sangatte; Michon
Mathilde, Courbevoie; Milesi-Lecat Anne-Marie,
Vichy; Molto Anna, Paris; Moly Marie, Montpellier;
Moranne Olivier, Nimes; Morel Gautier,
Valenciennes; Morel Hugo, Dijon; Morel Jacques,
Montpellier; Morin Franck,
Saint-Pierre-de-Coutances; Moulinier Laurence,
Paris; Moulis Guillaume, Toulouse; Moura
Bertrand, Paris; Naude Claudine,
Saint-Jean-de-Maurienne; Nguyen Minh, Paris;
Nicolas-Vullierme Sabine, Chatillon; Nielly Hubert,
Saint-Mandé; Nocturne Gaétane, Kremlin-Bicétre;
Nottez Aurore, Lille; Olivier Anne, Angers; Ollagnon
Henri-Olivier, Villeurbanne; Oziol Eric, Béziers;
Pacaud-Vitoux Isabelle, Guilherand-Granges;
Padern Guillaume, Montpellier; Pagnier Anne,
Grenoble; Paris Caroline, Marseille; Parrot Antoine,
Paris; Pascart Tristan, Lille; Pascaud-Mansour
Yasmina, Angers; Paulin Latitia, Bourgoin-Jallieu;
Pavy Stephan, Kremlin-Bicétre; Payet Judith,
Saint-Denis; Perard Laurent, Lyon; Pereira-Gillion
Céline, Tours; Pers Yves-Marie, Montpellier;
Pertuiset Edouard, Pontoise; Petit Juliette-Louise,
Paris; Pha Micheline, Paris; Pham Thao, Marseille;
Pichon Maud, Argenteuil; Pierreisnard Audrey,
Merignac; Pizana Gabrielle, Fougeres; Poignant
Sylvaine, Nantes; Poix Elsa, Quint-Fonsegrives;
Portier Agnés, Paris; Pouchot Jacques, Paris; Poulet
Antoine, Marseille; Poursac Nicolas, Bordeaux;
Pugnet Grégory, Toulouse; Puyraimond-Zemmour
Déborah, Paris; Quartier-Dit-Maire Pierre, Paris;
Quenet Marion, Saint-Brieuc; Queyrel Viviane,
Nice; Raffray Loic, Saint-Denis; Razanamahery
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Jérdome, Dijon; Remy Philippe, Créteil; Renard
Myriam, Aix-les-Bains; Rene Jessica, Tours; Revuz
Sabine, Metz; Rey Bénédicte, Lyon,;
Richard-Colmant Gaélle, Lyon; Richer Olivier,
Bordeaux; Richez Christophe, Bordeaux; Riviere
Elodie, Kremlin-Bicétre; Riviere Etienne, Bordeaux;
Riviere Sébastien, Paris; Robin Sophie, Elbeuf;
Rohmer Julien, Suresnes; Roitg Isabelle, Perpignan;
Rolland Michel, Saint-Etienne; Roriz Mélanie,
Agen; Rosenberg Carole, Argenteuil; Rossi Linda,
Kremlin-Bicétre; Roth Olivier, Marseille; Rouidi
Sid-Ahmed, Dreux; Roumier Mathilde, Suresnes;
Rousiere Mickaél, Paris; Rousselin Clémentine,
Valenciennes; Rouviere Bénédicte, Brest; Roux
Christian, Nice; Roux Fabienne, Paris; Roux
Marielle, Bourgoin-Jallieu; Roux Nicolas, Metz;
Rouzaud Diane, Paris; Rozenberg Sylvie, Paris;
Ruyssen-Witrand Adeline, Toulouse; Sacco
Isabelle, Paris; Sadji Fatiha, Poissy; Sailler Laurent,
Toulouse; Salliot Carine, Orleans; Salmon
Jean-Hugues, Reims; Samaille Charlotte, Lille;
Samyjee Isabelle, Rennes; Samson Maxime, Dijon;
Saraux Alain, Brest; Saunier Jordane, Lyon; Savey
Léa, Paris; Schmidt Jean, Amiens; Seguier Julie,
Marseille; Sellam Jérémie, Paris; Senbel Eric,
Marseille; Sene Thomas, Paris; Senet Patricia, Paris;
Seror Raphaéle, Kremlin-Bicétre; Servettaz Amélie,
Reims; Seve Pascal, Lyon; Sicaud Aurélie, Le
Pont-de-Beauvoisin; Sivova Nadia, Tourcoing;
Smets Perrine, Clermont-Ferrand; Sobanski
Vincent, Lille; Sordet Christelle, Strasbourg;
Sornay-Rendu Elisabeth, La Tour-du-Pin; Soubrier
Martin, Clermont-Ferrand; Souchaud-Debouverie
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Qdile, Poitiers; Sourisseau-Diverres Gaélle,
Gujan-Mestras; Sparsa Latitia, Mulhouse;
Spielmann Lionel, Colmar; Stavris Chloé, Marseille;
Steib Sarah, Marseille; Straus Catherine, Elancourt;
Strotz Victor, Antony; Szafors Paulina, Montpellier;
Taffignon-Clave Séverine, Ecully; Talmud Déborah,
Orléans; Taraud Chloé, Niort; Tenenbaum Nora,
Paris; Theillac Claire, Pierre-Bénite; Thomachot
Benoit, Gardanne; Thomas Thierry,
Saint-Priest-en-Jarez; Tieulie Nathalie, Nice; Tiriau
Soizic, Nantes; Tison Alice, Bordeaux; Tournadre
Anne, Clermont-Ferrand; Toussirot Eric, Besangon;
Trefond Ludovic, Clermont-Ferrand; Trijau Sophie,
Marseille; Trouillier Sébastien, Aurillac; Trouvin
Anne-Priscille, Paris; Truchetet Marie-Elise,
Bordeaux; Uettwiller Florence, Tours; Ulrich Marc,
Valenciennes; Uzunhan Yurdagul, Bobigny;
Valls-Bellec Isabelle, Brest; Vaquier Jacques,
Limoges; Veillard Eric, Saint-Malo; Veillon Laurent,
Orléans; Vial Guillaume, Bordeaux; Viallard
Jean-Francois, Bordeaux; Victor Judith, Bordeaux;
Vidon Claire, Aix-les-Bains; Vidon Mathias, Créteil;
Vigne Camille, Pierre-Bénite; Virone Alexandre,
Kremlin-Bicétre; Warzocha Ursula, Bobigny;
Wendling Daniel, Besan¢on; Werle Claude,
Haguenau; Wibaux Cécile, Seclin; Wisniewski
Michel, Saint-Amand-les-Eaux; Woessner Juliette,
Avignon; Xerri-Campano Bernadette,
Saint-Maur-des-Fosses.
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